were filtered, washed with dichloromethane and dried under reduced pressme.
Elemental analysis: Zirconium was estimated as Zr02 by heating the compounds to a constant weight above 700 °C. Carbon and hydrogen were analysed microanalytically.
Infrared measurements of the compounds were made on Perkin-Elmer IR models 337 and 521 using KBr pellets and as nujol mulls.
Thermogravimetric analysis was carried out on a Stanton Thermobalance Model TR-1. Thermograms were obtained on 300^400 mg samples at a heating rate of 4° min -1 .
Results and Discussion
The analytical results along with melting points, solubilities and molar conductance data of the compounds Zr(OOCH) 4 and ZrO(OOCH) 2 • 2 H 2 0 are given in Table I . All attempts to prepare the earlier reported 3 mixed derivatives of the type ZrX w (OOCH) 4 _ M (where n= 1, 2 and 3) even with limited quantities have resulted in mixtures of the completely substituted product and the parent compound. The reaction of anhydrous ZrOCk with formic acid always yields the product ZrO(OOCH)2 • 2 H2O and attempts to prepare the dehydrated product ZrO(OOCH) 2 have been unsuccessful. It is obvious that the water molecules are strongly bonded to the Zr atom. It seems that the anhydrous formate ZrO(OOCH)2 once formed takes up two molecules of water from formic acid as is already known in the case of vanadyl formate, VO(OOCH)2 • H 2 0 12 .
Both these compounds are stable to moistme. The molar conductances of the millimolar solutions of compounds in nitrobenzene indicate their covalent nature (Table I ). Both Zr(OOCH) 4 and ZrO(OOCH) 2 • 2 H 2 0 do not form addition compounds with strong bases such as pyridine or triethylamine. This may be taken to indicate that Zr atom in these compounds is coordinately saturated. It is significant to note that the compound ZrO(OOCCH 3 ) 2 • CH3COOH forms several oxozirconium(IV) complexes of the type ZrO(An) 2 , ZrO(Gly) 2 9 whereas similar reactions with ZrO(OOCH) 2 • 2 H 2 0 always yield the parent compound.
The important characteristic vibrational bands of the compounds are recorded in Table II . The difference between the Vasym and r sym vibrations of the COO -groups has been generally employed to characterize the nature of bonds between the formate group and the metal 13 . The spectra of these compounds show intense absorption bands for V(coo-)asym at (1555 formato group. A special feature of the infrared spectra of ZrO(OOCH)2 • 2 H2O is the presence of a wide and strong absorption band at 3200-3350 cm -1 which may be assigned to the stretching vibrations of the O-H bond. The displacement of this bond towards lower frequencies indicates that the water molecules are hydrogen bonded in the system. The spectrum also shows a band at 1605 cm -1 which is assigned to HOH deformation.
Both compounds decompose fairly readily on heating but in stages. The thermogravimetric (T. G.) and differential thermogravimetric (D. T. G.) curves, have been plotted against temperature (°C). These curves for Zr(OOCH) 4 and ZrO(OOCH) 2 • 2 H 2 0 are given in Fig. la and b , respectively. It is clear that at temperatures below 50 °C, these compounds do not undergo any change in weight. On further heating in the range 60-260 °C, tetraformatozirconium(lV) undergoes intensive decomposition accompanied by the liberation of volatile components and Zr02 • H 2 0 is formed. The decrease in weight of 48.45% is observed (required weight loss for Zr0 2 • H 2 0/Zr(00CH) 4 = 47.93%). Further increase in temperature leads to the formation of the final product, Zr02 which is complete at 450 °C corresponding to a weight loss of 54.50% (required 
